Application and admission to medical school
Although the total number of applications to medical school has not changed substantially in recent years, the proportion of female applicants has increased from 50.5% in 1996 to 58.8% in 2002 (table 1) . 1 Not only did more women than men apply for medical school in 2002 but proportionately more women were successful (60.4% v 55.3%) and there may now be positive selection bias in favour of women at the point of application. Thus, women applying to UK medical schools in 1996-7 were 1.57 times more likely to be offered a place than similarly qualified men. 2 Data on dropouts from UK medical schools are scant, a study from Leeds suggesting rates of 14% between 1983 and 1992, with slightly more men than women leaving. 3 Among British medical graduates, however, the situation may be different. A British Medical Association longitudinal study of 545 doctors who had qualified in 1995 reported that women accounted for six of seven doctors who had left medicine permanently and for all of the 12 respondents who cited childcare as the reason for temporarily leaving the workforce. 4 
Career aspirations of UK medical graduates
A 1993 postal survey of the career preferences of UK graduates had responses from 2621 (71.7%), of whom 21.5% were targeting careers in specialist hospital medicine. 5 Cardiology was the most popular specialty choice and was the ambition of 10.3% of those targeting hospital medicine. Though cardiology was more popular with men, women represented 27.5% of those favouring cardiology compared with only 5.2% 10 years earlier. This apparent increase in the popularity of cardiology among women must in part reflect the overall increase in female graduates during that period and accords with data from 2002 when women represented 10.0% of consultant cardiologists aged , 45 but only 5.2% of consultant cardiologists aged . 45. 6 3. Career choice in the UK: analysis of specialist registrars Deanery data for England and Wales in 2003 show that, of 358 cardiology specialist registrars (SpRs) with a national training number, only 60 (16.8%) were women, a substantial shortfall on the career aspirations of preregistration house officers reported by Lambert et al, where 27.5% of those favouring cardiology were women. 5 The London Deanery data in table 2 show that only 29% of all applications for SpR training posts from July 2001 to March 2003 were from women. However, the quality of applications from women appears to have been superior to those from men, since women accounted for 37% and 42% of candidates interviewed and appointed, respectively. This contrasts with the data for cardiology SpR training posts, where women accounted for only 9% and 8% of candidates interviewed and appointed, respectively. No flexible cardiology training appointments were made to the London Deanery from July 2001 to March 2003.
Flexible training
Flexible training is intended for those SpRs for whom full time work would not be practicable, usually for domestic or health reasons. Although flexible training is not restricted to women with children, they are the largest group and nationally constitute . 95% of all flexible trainees (UK Deaneries database 2002). However, access to flexible training is a problem and, since the new pay deal (1 December 2000), trusts have been unwilling to support it. Thus, flexible trainees working , 40 hours a week are now paid in band F, but by doing out of hours work are paid more, often earning as much as their full time colleagues, while working fewer hours.
Differences in funding systems between deaneries have introduced significant geographical variation in flexible training opportunities, and at present there are insufficient places to meet demand. In 2002 the Department of Health identified an additional £7 million to enable deaneries to make a greater contribution to flexible training salaries from August 2002, and a further £7 million will be available in . No further deanery money has been identified beyond this date and, without continuing ring fenced funding, the existing allocation will not be sufficient to support all flexible posts on a supernumerary basis. Some help will be provided by the new Flexible Careers Scheme set up as part of the Improving Working Lives Initiative. 7 It will fund trainees for up to 19 hours a week for a maximum of two years, which will be helpful but not sufficient to meet the funding requirements of all those wishing to train flexibly.
Flexible training is used widely in certain specialties such as anaesthetics, psychiatry, and paediatrics, each of which had . 130 trainees in this category entered on the UK Deaneries database in 2002. In cardiology, however, there were only six SpRs entered on the same database as flexible trainees. Career implications of flexible training are unclear.
Career progression: consultants
In 1987 a report of the proportions of women in hospital careers in England and Wales concluded, ''The record suggests that being female is a handicap to achieving consultant status, particularly in the popular specialities''. 8 More recent studies of specialist career progression in the UK, 9 however, suggest there is no ''glass ceiling'' and that the paucity of women consultants overall reflects historical trends in the numbers of women entering medical school. The evidence does not always support this view and in some specialities such as surgery there is a discrepancy between expressed career preferences and the numbers of female SpRs, suggesting that women have been deterred from continuing with a career in surgery. The same is true of women in cardiology, where career aspirations of preregistration house officers fall short of the numbers entering specialist training programmes and achieving consultant status. In the British Medical Association's study of 545 doctors who had qualified in 1995, 4 the most common reason given for changing career preference was ''hours of work and working conditions'' (8% of respondents). Thus, although the gap between the cardiological aspirations of female graduates and the numbers actually entering the specialty may reflect multiple factors (see below), it is clear that a virtual ceiling composed of long, family unfriendly hours can be as hard to penetrate as one made of glass.
Royal College of Physicians census data for the workforce in medical specialties (England, Wales, and Ireland) from 1993 to 2002 show a progressive increase in the total consultant numbers from 3854 to 6711. 6 Although women constitute the minority group, proportions have increased from 11.5% to 20.4% during the same period; in the age group , 45 women constituted 27.3% of the 2002 consultant workforce. The census also shows an increasing number of consultant cardiologists, total numbers increasing from 381 in 1993 to 665 in 2002. However, women were significantly underrepresented (fig 1) (table 3) . These data provide no insight into reasons for working part time, but possibilities include private practice, domestic arrangements, and ill health. The census for 2003 will clarify this important point. Also unknown are the career implications of working part time.
Cardiological politics
Even allowing for the under representation of women in the specialty, their involvement in cardiological politics has been very low. During the past decade, no woman held office for N Concerns about radiation exposure and fetal safety.
Regardless of the cause, the failure of cardiology to attract women when the gender ratio of medical undergraduates is approximately balanced indicates that a substantial proportion of the talent pool is being lost to other specialties. If this is not corrected it will prove increasingly difficult to maintain high standards of cardiological practice and research in this country. The Working Group considers that acceptance of this problem is a vital first step if corrective strategies are to be adopted.
Establish female mentors locally and nationally
The Working Group sees provision of a network of specialists for mentoring female trainees as vital for encouraging women to apply for cardiology training programmes and for retaining them within those programmes.
In 1998, postgraduate clinical tutors were advised by their deaneries to set up an optional mentoring system within trusts, in addition to the specialty college tutors and educational supervisors already responsible for junior staff. The Working Group endorses this advice but also considers that a deanery based national network of mentors should be established to help those trainees (mostly women) who need guidance about organisation of flexible training programmes. Female cardiologists or flexible training representatives on higher specialist training committees (STCs) for cardiology are seen as being particularly suitable for this purpose. In addition, the Working Group considers that a female cardiologist on the Specialist Advisory Committee (SAC) should be identified to coordinate promotion of the specialty to would-be women trainees.
The Working Group recognises that female consultants may also benefit from independent offsite mentoring in the event of unwelcome gender-at-work issues. For this purpose the British Cardiac Society and Combined Specialty Committee of the Royal College of Physicians should combine to appoint a senior female consultant with authority to liaise with local medical directors, directors of human resources, and trust management as appropriate.
Encourage flexible training
One of the few respondents to the consultant questionnaire (see appendix) who replied ''no'' when asked if she would recommend cardiology to a female senior house officer (SHO) commented that cardiology is ''too family unfriendly''. This perception is almost certainly commonplace among potential applicants to training programmes and reflects the culture of long hours that deters many women who wish to combine their career choice with raising a family. 8 Cardiology may become more family friendly with introduction of the New Deal, European Working Time Directive, and Improving Working Lives, 7 initiatives that are bringing more reasonable working hours for all trainees. These initiatives, however, will not always provide sufficient spare time for the early years of childcare, and flexible training is likely to remain an important means of fulfilling this requirement for many potential applicants, particularly women.
Flexible trainees are inevitably more difficult to accommodate within training programmes and are not always welcomed by trusts (see above). Perhaps for this reason popular specialties such as cardiology, which at present have no shortage of high quality applicants, do not feel driven to appoint flexible trainees, the UK Deaneries database listing only six in 2002. These attitudes towards flexible training are unhelpful and are likely to deter many women from applying.
Job sharing provides an alternative model for supporting flexible trainees. It is more easily assimilated into existing programmes than supernumerary part timers and provides better quality training in jobs more favourably perceived by colleagues. Unfortunately, however, job sharing is not a realistic solution to the problem because it can only be organised when there is a critical mass of local applicants who wish to train flexibly. Thus, current energies must be focused on increasing the availability of supernumerary funding, and programmes must be designed to allow experience across all relevant subspecialties on a fortnightly or monthly (rather than weekly) timetable. The inclusion of formal training and educational events remains mandatory.
The Working Group calls for extension of flexible training opportunities, particularly job sharing schemes where feasible. However, the Working Group emphasises that this will serve the interests of women only if principles of gender equality inform how these jobs are structured and organised. 10 Higher STCs should appoint a flexible training representative to attend regular meetings with the regional associate dean for flexible training. All trainees should receive information on flexible training and be encouraged 
In this event, the flexible training representative of the regional STC should be called in to facilitate the needs of the trainee. Mentors and role models are crucial here to advise the trainee and help her (or him) achieve the appropriate flexible training objective.
Finally, increments in training time to compensate for flexible programmes often appear harsh, almost punitive. In the new era of competency based training this must be reviewed, with training time tailored to need according to individual competency assessment. This would ensure that competent trainees can emerge from flexible programmes without necessarily having to endure overly prolonged traineeships.
Increase part time consultant posts
The Working Group sees arguments for part time consultant posts as being broadly similar to those for flexible training. The need is reflected in the consultant questionnaire, which showed that 27% of respondents were either working part time or considering changing to part time work, the large majority identifying children as the reason for this. More compelling were the responses of SpRs, 83% of whom were considering working part time on completion of their training (see appendix). Failure to accommodate these doctors may cause considerable workforce problems, which has prompted the setting up of the Flexible Careers Scheme as part of the Improving Working Lives Initiative. 7 This scheme is available for flexible trainees (see above) and for recently appointed consultants who wish to work part time (up to eight sessions a week). It will fund the first three years of a consultant post at a rate of 50% in the first year, 25% in the second, and 10% in the third. Further tenure must be established after this funding ceases. The potential benefits of the scheme to both cardiologists and trusts is clear, helping to soften the transition to more flexible working in a specialty not accustomed to such practices.
The option of part time working should be considered for every new consultant post and is particularly easy to accommodate when potentially suitable candidates who have already expressed an interest in job sharing are applying. Some job plans designed to fulfil particular departmental needs may lend themselves well to part time working, but the Working Group again emphasises that the interests of women will be served only if principles of gender equality inform how these jobs are structured and organised. To some extent, part time opportunities will increase with the diminishing commitment of cardiologists to general medical take and the adoption of programmed activities, whereby job plans can be more closely aligned to reimbursement within the new consultant contract. Job plans can be further refined to meet individual needs of part time consultants with various options put forward in the Improving Working Lives programme. 7 These include annualised hour agreements, reduced hours options, self-rostering shifts, career breaks, practical help with childcare and other caring responsibilities, flexible and part time working, and flexible retirement.
The establishment of more part time consultant posts is seen by the Working Group as vital for increasing recruitment of female cardiologists. However, the success of these jobs will depend not only on the provision of imaginative and stimulating job plans but also on the attitudes of those who continue to work full time. Thus, part time working should be recognised as a career friendly option with the potential to fulfil the needs of both men and women to manage a healthy and productive balance between work and life outside. 10 
Open up cardiological subspecialties to women
There is a perception that women are discouraged from involvement in some of the popular subspecialties, particularly coronary intervention and electrophysiology. Thus, female respondents to the consultant questionnaire (see appendix) quoted ''bias against intervention'', citing it as ''less easy to perform…as a career aim [than non-invasive cardiology]''. This is consistent with the findings of an American College of Cardiology survey in 1998, which reported that significantly fewer women were working as interventional cardiologists (10% female v 27% male) or as invasive cardiologists (18% v 41%), even though more women were working as clinical cardiologists.
11
Factors that may influence the gender imbalance among interventional cardiologists merit consideration.
Radiation exposure
The Working Group concluded that any concerns about fetal risk that may deter women from practising interventional cardiology or electrophysiology are largely unfounded. Thus, the health and safety regulations that apply to catheterisation laboratories are protective of all personnel, regardless of gender, provided the appropriate protective measures are taken. Cardiological procedures result in exposures (beneath lead aprons) well below 6 mSv/year, the level that defines a ''classified worker'' (Ionising Radiation Regulations 1999). Doses for invasive cardiologists in the USA range from 0.7 to 1.6 mSv/year. 12 Gonadal exposure of 2 mSv (unusually high if lead aprons are worn) in a non-pregnant woman working in the catheterisation laboratory carries a negligible risk of serious birth defects in future offspring, calculated as 4-6 6 10 26 .
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On notification of pregnancy, UK employers must ensure that the total gestational dose to the fetus does not exceed 1 mSv (equivalent to 2 mSv to the pregnant abdomen) (Ionising Radiation Regulations 1999). This is a reassuringly cautious limit (in the USA the limit is 5 mSv) but, in practice, invasive cardiologists receive a total gestational abdominal dose of about 1.2 mSv or less, depending on workload, 12 equating to a risk of congenital malformation or subsequent malignancy of only one in 4166 (0.024%). 13 In short, therefore, there is a large safety margin for pregnant women who wish to continue interventional work in the catheterisation laboratory, provided appropriate protective measures are taken.
Competency issues
Cardiology is increasingly a procedure driven specialty, comparable in some respects with surgical specialties, many of which have never managed to attract significant numbers of women. However, the Working Group did not consider the ''manual dexterity'' component of cardiological practice a credible reason for deterring women from the specialty. It is noteworthy that, among applicants for surgical posts, women often outperform male colleagues in psychometric tests of spatial reasoning, though tending in many cases to underestimate their capability.
14 Certainly, there is no evidence that surgical capability is defined by gender and no reason, therefore, why procedural competency should exclude more women than men from cardiology or any of its subspecialties, including intervention and electrophysiology. Indeed, all cardiology trainees must now fulfil the same competency criteria before gaining their Certificate of Completion of Specialist Training. If trainees, male or female, require different degrees of training in particular subspecialties, our programmes should be sufficiently adaptable to meet this requirement and the requirements of those who wish to train flexibly.
Work patterns and lifestyle issues
Managing childcare while pursuing a career in interventional cardiology does, without doubt, provide some interesting challenges. Very few of the women from all walks of cardiology who were questioned by the American College of Cardiology 13 managed their childcare without help (66% paid for part or full time care in the home). The on-call commitments of interventional cardiologists are already significant but, if they become more onerous as primary angioplasty rotas are introduced, the negative impact on family life will inevitably increase. However, the Working Group speculated that these pressures on family life may be tempered by the need to develop partial shift work to staff 24 hour rotas while satisfying the requirements of the European Working Time Directive. This would facilitate incorporation of part time consultants into the interventional cardiology service, paradoxically making it a more attractive subspecialty option for women.
In summary, the Working Group found no justification for discouraging women from pursuing careers in any of the cardiological subspecialties, including interventional cardiology and electrophysiology, there being no convincing case on grounds of competency or fetal risk for discrimination of this sort. Although women and men need to consider the impact of antisocial hours on family life, the imperatives of the European Working Time Directive can be expected to minimise this, while changes in the provision of interventional services may facilitate the incorporation of part time workers into on-call rotas.
Refuse to tolerate sexism
The contribution of sexism and gender based discrimination to the under-representation of women in cardiology is hard to determine but may be significant by analogy with male dominated surgical specialties. 15 Thus, 46% of respondents to the consultant questionnaire considered career prospects were worse for female than for male trainees, 43% reported gender bias at work, and 24% considered that their gender had interfered with career progression; responses to the SpR questionnaire were similar (see appendix). Nevertheless, there is no evidence of gender bias in recruitment to cardiology training programmes and, as more women become consultants, it is reasonable to assume that the working environment and career prospects for women will improve. Meanwhile, the Working Group emphasises that the sexist attitudes explicit in some of the responses to the consultant questionnaire in the appendix-''I was told (by a senior consultant) as an SHO…not to do cardiology because I was a girl''-are offensive and unacceptable. If a complaint against a member is substantiated, the British Cardiac Society will not hesitate in reviewing the membership of the offender. Moreover, the Society will provide support for any member who has been discriminated against on the grounds of gender or who has been subject to unwelcome sexist behaviour at work.
D. CONCLUSION
One of the most telling and consistent responses to the consultant and SpR questionnaires was that nearly all would recommend a career in cardiology to a female SHO considering entering the specialty. Thus, despite the gender related difficulties that many of the respondents reported, it seems clear that a career in cardiology can be as fulfilling for women as for men. Indeed progressively more women are being selected for training programmes and it is inevitable that this trend will continue given the small excess of women now in medical school and junior hospital jobs. The action points recommended by the Working Group will facilitate this process and in doing so will encourage the most talented trainees, regardless of gender, to enter cardiology, invigorating the specialty and helping to maintain the highest standards of clinical practice, teaching, and research.
APPENDIX
Note: the questionnaires were sent only to female cardiologists (consultants and trainees) with no male control group. For this reason the responses to the questionnaires have been used to illustrate the third part of the report only (Section C), and do not form any part of the factual basis from which our conclusions were drawn.
CONSULTANT QUESTIONNAIRE
Examples of perceived gender interference or bias and other comments provided by female consultants responding to the questionnaire N Difficulty finding part time training. N Delayed offer of research post…but my major concern was inappropriate discouragement made at SHO level, which may put off young doctors of good potential. N Cardiology is ''too family unfriendly'' (therefore would not recommend it to female SHO).
N If women are not pursuing a path in cardiology because we are making it too difficult, we should be doing all we can to make it easier PROVIDED we offer the same opportunities to men who wish to train or work part time. N Gender bias probably no more than in other competitive fields.
SPECIALIST REGISTRAR QUESTIONNAIRE
Note: this questionnaire was sent only to female cardiologists with no male control group. For this reason the responses to the questionnaire have been used to illustrate the third part of the report only (Section C), and do not form any part of the factual basis from which our conclusions were drawn Responses to discursive questions provided by female SpRs responding to questionnaire
Have you had to change career aspirations?
N Not yet! N I decided several years ago not to train in areas where I might spend a lot of time in the cath lab (radiation risk, etc) and I've always been interested in imaging so I pursued it.
N Because it has been made clear that for a woman a career in hard nosed cardiology is incompatible with family.
N Initially I was particularly interested in intervention. I now realise that it's difficult for women to succeed in this field, as it tends to be dominated by ''the boys'' playing with their toys. I would rather be successful in a different field than come second best in intervention.
N Intervention is too difficult to find time and space to train amidst the competition. It is expected of the trainee to spend more than average prescribed hours to achieve this, which is difficult for a woman with a family.
N I was intending to train in intervention but I wanted a family. However, I am pleased I changed tactic.
Have you experienced gender bias in your training? N Career intentions not taken seriously. Not being given same opportunities for training-invariably in the cath lab.
N I wasn't particularly encouraged to train in intervention despite having a lot more angio experience than some other SpRs at the same stage; however, like most things I could probably have done it if I had wanted to. I couldn't say whether this was due to my gender but I suspected it might be. N More help from support staff. Sometimes difficulty in being taken seriously among other colleagues in other departments (reviewing patients).
N Apart from the inevitable ''Nurse, I thought I had to see the registrar before I went home'' from patients, I constantly come up against the idea of the ''cardiology boys''. For example, I've heard other specialities talk about a cardiology referral as ''let's get the cardiology boys in''. I was also told by a nurse of an instance where several (male) SpRs and one (male) consultant were discussing how a local (female) staff grade wanted to develop a TOE [transoesophageal echocardiography] service at her [district general hospital]. The response from the consultant was ''she's got no chance of doing that, not when there are so many of the boys around to do TOE''. Conversations similar to that do often occur within my earshot. I always protest, and point out that I am one of their SpRs, and not male. I am usually then told ''Oh, you're an honorary bloke for cardiology purposes''. No I'm not, and have never wanted to be. Quadricuspid aortic valve C ongenital malformations of the aortic valve are not uncommon. Bicuspid aortic valve is the most common with an incidence of 2%. Quadricuspid valves are rare. Reported incidence varies between 1 in 1000 to 1 in 10 000. Previously this anomaly was detected accidentally during surgery or during necropsy. Now this condition is increasingly being detected with the advent of echocardiography.
A 5 month old male child was referred for evaluation of a cardiac murmur detected on routine physical examination. The child did not have any cardiac symptoms. Physical examination was unremarkable except for a short grade 2 systolic murmur along the left sternal border.
Transthoracic echocardiography revealed a quadricuspid aortic valve with four approximately equal sized cusps providing the classical X shaped diastolic short axis commissural pattern (panel A). Full excursion of the leaflets to the margins of the aortic annulus was noted in systole (panel B). The sinotubular junction and ascending aorta were normal. There was no significant stenosis or regurgitation of the aortic valve.
Echocardiography did not reveal any other notable abnormality in the child.
